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Dietary protein-induced hyperfiltratlon and urinary eicosanold excre-
tion in rats with one and two kidneys. M.H. de Keijzer, A.P. Provoost,
Department Pediatric Surgery, Erasmus University Rotterdam, The
Netherlands. Both high protein feeding and removal of renal mass lead
to glomerular hyperfiltration, which ultimately may induce progressive
deterioration of renal function and loss of glomerular permselectivity.
The mechanisms mediating increases in glomerular filtration rate (GFR)
are uncertain, but it is suggested that vasodilatory eicosanoids are
involved. We systematically assessed changes in renal functional pa-
rameters as well as urinary eicosanoid excretion that follow dietary
manipulations in normal rats and in rats with one intact kidney. Male,
4 week-old-WAG rats (N = 50) were sham-operated (SH) or unine-
phrectomized (UN) and placed on either a 36% (HP) or 12% protein diet
(LP). Measurements of 51Cr-EDTA clearance and the urinary excretion
of PgE2, 6-kPgF1 ,,, TxB2 and protein were made after 10, 20, 40 and 60
weeks. Compared to LP, HP feeding initially induced a significant
increase in GFR and filtration fraction (FF) in both SH and UN rats, but
from week 40 GFR and FF of UN rats on HP started to decline. GFR
of SH and UN rats on LP remained stable during follow-up. Proteinuria
was influenced by the diet as well as the type of surgery. Compared to
SH rats, UN rats excreted more protein. Proteinuria of UN rats on HP
progressively increased to 203 53 mg/day, compared to 64 26
mg/day for UN rats fed LP. The urinary excretion of 6-kPgF1 and TxB2
of both SH and UN rats on HP diet was initially 2 to 5 times higher than
that of rats fed LP. Higher, but no significant increases in PgE2
excretion were noted in SH and UN rats on HP. On both diets,
uninephrectomy lowered PgE2 excretion by 35%. With time, the
urinary excretion of PgE2 and 6-kPgF1,. decreased in the 4 groups; in
UN rats TxB2 excretion significantly increased (LP: 0.3 0.2 on week
10 vs. 1.1 0.6 ng/day on week 60; HP: 1.2 0.3 vs. 8.9 1.4 ng/day).
We conclude that: 1) HP intake stimulates urinary eicosanoid excretion;
2) increased eicosanoid excretion on HP intake modulates GFR in rats
with one or two kidneys; 3) increased excretion of the vasoconstrictor
TxB2 precedes the decline in GFR; and 4) urinary excretion of TxB2
positively correlates with proteinuria in UN rats fed HP diet.
Glomerular hyperfiltration is associated with enhanced growth hor-
mone secretion and increased renal plasma flow. P.J. BlankestUn,
F.H.M. Derks, J.C. Birkenhager, S.W.J. Lamberts, M.A.D.H.
Schalekamp, P. Mulder, E. Peperkamp, L. Verschoor, R.F.A. Weber,
Departments of Internal Medicine I, III, Biostalistics and Ophthalmol-
ogy, Erasmus University Rotterdam, The Netherlands. To elucidate the
role of growth hormone (GH) in glomerular hyperfiltration in insulin-
dependent diabetes mellitus (DM), we measured GH response after
GH-releasing hormone (1 tg/kg) as area under the curve (GHAUC) in
patients (N = 44) with hyperfiltration and normofiltration. Hyperfiltra-
tion, GFR> 130 mllmin/1 .73 m2 ('251-thalamate clearance) was present
in 21 (age 33, duration of DM 15 yr) and normofiltration in 23 patients
(age 39, duration of DM 18 yr). GFR was respectively 147 Sand 116
2, renal plasma flow (RPF, 1311-hippurate clearance) 577 24 and 501
24 ml/min/l .73 m2 (P < 0.001), filtration fraction 0.26 0.01 and 0.23
0.01 (P < 0.01) and calculated renal vascular resistance 0.097 0.004
and 0.115 0.005 mm Hg. min/mL (P < 0.01). Duration of DM, blood
pressure, body mass index, HbAlc, renin, insulin-like growth factor I,
catecholamines, blood glucose during GFRJRPF measurements, uri-
nary albumin, sodium and urea excretion were not different in patients
with hyper- and normofiltration, GHAUC was 2927 573 sg/hr/liter in
patients with hyperfiltration and 1570 302 tg/hr/liter in patients with
normofiltration (P < 0.01). GHAUC correlated with GFR (r = 0.60, P
<0.001) and RPF (r = 0.61, P < 0.001). Patients with hyperfiltration
used more insulin (0.80 0.05vs. 0.65 0.03 U/kg body wt, P < 0.01),
tended to be younger (P = 0.06) and had less retinopathy (P < 0.05).
Using multiple regression analysis GHAUC and insulin dose appeared
to be significant predictive values of GFR and RPF. Thus enhanced GH
secretion is associated with an increase in both RPF and GFR. GH
might be of importance in the development and/or maintenance of
hyperfiltration.
Synthesis of complement C3 in human proximal tubular epithelial cells
(PTEC) is regulated by IL-2. R.A. Brooimans, W.T. van Dorp, F.J. van
der Woude, L.A. van Es, M.R. Daha, Department of Nephrology,
University Hospital Leiden, The Netherlands, Deposition of comple-
ment (C) components together with or without immunoglobulins may be
found in various forms of glomerulonephritis. Until now, it has been
thought that the deposited C components were derived from the
circulation. Previous reports however, have suggested the production
of C in the kidney in experimental lupus nephritis. However, the cells
involved in production of complement have not been identified. We
found that culture supernatants of human PTEC, when grown under
serum free conditions, contained C3 as assessed by ELISA. Metabolic
labeling demonstrated that the size and subunits of PTEC-C3 and its
function were identical to that of C3 found in plasma. The regulation of
C3 synthesis in PTEC was studied by stimulation with culture super-
natants from PMA and ConA-activated peripheral blood mononuclear
cells (T cell growth factor, TCGF). There was a dose dependent
increase of C3 synthesis with TCGF. Since TCGF contains IL-2, which
may account for these results, we investigated the effects of IL-2 on
PTEC C3 synthesis. IL-2 enhanced C3 synthesis in a dose dependent
manner that could be neutralized with specific antibodies to IL-2.
Northern blot analysis demonstrated a 5.3 kb C3 mRNA species present
in PTEC, that was enhanced after treatment with IL-2. The present
study indicates that there is a new extrahepatic source of C3 that could
have a possible effector function in immunogenic responses locally at
the renal level. This is to our knowledge the first study to show that IL-2
can influence the production of C3 in vitro.
Synergistic nephritogenic effects of anti-gp330 and anti-DPP IV anti-
bodies in the induction of passive Heymann nephritis (PHN). E.H.G. van
Leer, G.M. de Roo, Ph.J. Hoedemaeker, E. de Heer, Department of
Pathology, University of Leiden, The Netherlands. PHN in the rat is
induced by the administration of heterologous antibodies to renal
tubular epithelium (RTE). In this model the amount of kidney-fixing
antibodies (abs) and complement activation are vital parameters for the
development of glomerular injury. Anti-RTE contains abs with various
different antigenic specificities, but the abs eluted from the glomeruli of
these rats a few days after injection are predominantly directed against
one of the constituents of RTE: gp330. However, heterologous anti-
gp330 antiserum is incapable of inducing proteinuria on its own. This
discrepancy led us to study a possible synergizing role for different ab
specificities. The enzyme dipeptidyl peptidase type IV (DPP IV) is, like
gp330, present in RTE as well as in the glomerulus. Anti-DPP IV has
been shown to induce an acute, transient proteinuria. In this study we
investigated the nephritogenic effect of separate, sequential or simulta-
neous administration of heterologous anti-DPP IV and anti-gp330 abs.
Injection of anti-DPP IV abs resulted in binding within 2 minutes to the
glomerular endothelium and, in a later phase, to the podocyte surface.
No glomerular ab binding could be detected after more than 72 hours.
Depending on the administered dose of abs polyuria, albuminuria or
proteinuria were observed. In contrast, the injection of anti-gp330
resulted, after 24 hours, in deposition of abs predominantly in the slit
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pores and in subepithelial immune complexes that persisted for at least
12 weeks without abnormal proteinuria. When anti-DPP IV was admin-
istered together with, or 72 hours after, anti-gp330 no alterations in ab
binding sites, intensity or binding kinetics of both specificities was
observed. However, in the presence of anti-gp330 deposits a lower dose
of anti-DPP IV was capable to induce a transient albuminuria as
compared to anti-DPP IV alone. In conclusion, anti-DPP IV and
anti-gp330 abs bind to different sites in the glomerulus with different
kinetics. The presence of anti-gp330 deposits facilitates anti-DPP IV-
induced renal injury.
Differential effects of enalapril and atenolol on proteinuria and renal
hemodynamics in non-diabetic renal disease. A.J. Apperloo, D. de
Zeeuw, H.E. Sluiter, P.E. de Jong, Department of Medicine, Division
of Nephrology, State University Hospital Groningen, The Netherlands.
One of the key questions concerning the use of ACE inhibitors in renal
disease is whether the antiproteinuric (or protective) effect of these
drugs is caused by a lowering of systemic blood pressure per se or if it
is the result of a specific renal effect. To clarify this issue we compared
the renal hemodynamic and antiproteinuric effect of the ACE inhibitor,
enalapril, with the effects of the beta blocker, atenolol, both at
equipotent blood pressure lowering doses, in a prospective, double
blind, randomized study of 16 weeks in 27 patients with non-diabetic
renal disease and proteinuria (>300 mg/day). Initial creatinine clearance
was between 30 and 90 mI/mm and initial diastolic blood pressure (DBP)
above 80 mm Hg. All patients adhered to a sodium and protein
restricted diet. After withdrawal of antihypertensive medication for at
least three weeks, the patients were randomized to receive either
enalapril (10mg) or atenolol (50 mg). The goal of treatment was to lower
DBP below 95 mm Hg and/or to achieve a fall in DBP of more than 10
mm Hg. Drug dosage was titrated according to this goal to maximally 40
mg and 100 mg, respectively. Glomerular filtration rate and effective
renal plasma flow were measured at the end of the pretreatment period
and at the end of the titration period, by determining the renal clearance
of constantly infused V25-iothalamate and V31-hippuran, respectively.
The fall in systolic and diastolic blood pressure after 16 weeks was not
significantly different between both groups: from 157 13/94 10 to
133 17/78 12 with enalapril and from 149 18/92 10 to 132
12/79 6 with atenolol. However, although proteinuria fell slightly by
31 1.9 to 2.1 2.Og/day,NS)duringatenolol,a71 34%
fall was observed during enalapril treatment (2.2 1.8 to 1.0 1.2
g/day, P < 0.001). In both groups filtration fraction fell, the fall being
greater on enalapril than on atenolol (P < 0.05). We conclude that
enalapril lowers proteinuria more than atenolol in patients with non-
diabetic renal disease, despite a similar blood pressure lowering effect
of both drugs. This discrepancy could well be due to the characteristic
renal hemodynamic effect of ACE inhibitor.
Effects of cyclosporine on glomerular barrier function in nephrotic
syndrome. R. Zietse, G.J. Wenting, M.A.D.H. Schalekamp, W. We-
imar, Department of Internal Medicine I, University Hospital Rotter-
dam, The Netherlands. To elucidate the mechanisms by which cyclos-
porin A (CsA) lower proteinuria, we studied 19 patients with severe
nephrotic syndrome. Biopsies showed: minimal change disease (MCD,
N = 5), idiopathic membranous glomerulonephritis (IMGN, N = 6),
membranoproliferative nephropathy (MPN, N = 3) and focal segmental
sclerosis (FSGS, N = 5). Prior to and following a 90-day course of
therapy with CsA (6 mg/kg/day, serum trough levels 50—150 nglml) we
measured GFR ('311-thalamate), effective renal plasma flow (ERPF,
'251-hippuran), the fractional excretion (FE) rates of albumin and, to
study charge selectivity, the FE of total IgG and IgG4. To distinguish
between hemodynamic effects of CsA and those on intrinsic membrane
parameters we analyzed the transglomerular sieving of uncharged
dextrans of broad size distribution using the theoretical model of Deen.
Among the different types of glomerulopathy the effect of CsA on
proteinuria varied markedly. In MCD proteinuria fell from 10.3 1.7 to
0.7 0.4 g/24 hr. No significant changes in GFR or ERPF were
observed. Filtration fraction (FF) however rose. Urinary albumin
excretion decreased from 4323 550 to 714 418 g/min (P < 0.01).
FEaIb, FE1 and FEig all declined significantly, while charge selec-
tivity increased (change in FEIgG/FEIgG4 from 1.1 0.08 to 3.7 0.93.
P < 0.05). The FE of small dextrans (28—32 A) rose but did not change
for larger dextrans. Assuming that, in view of the increase in FF,
transmural hydraulic pressure difference (P) was not markedly de-
creased, the glomerular ultrafiltration coefficient (Kf) was calculated to
be increased by 5l%. In IMGN proteinuria fell from 9.9 1.5 to 1.8
0.3 g124 hr. GFR was not significantly lowered by CsA although ERPF
fell by 35%. FF rose from 0.14 0.02 to 0.17 0.02 (P < 0.05).
Albuminuria decreased from 5281 404 to 1516 141 g/min (P <
0.05). Dextran clearance was increased for smaller and decreased for
larger dextrans (50—58 A). This is compatible with an increase in Kf and
decreased shunt flow. In MPN and FSGS proteinuria did not respond to
CsA despite a fall of GFR and ERPF by 20 3.4 and 33 6.6%,
respectively, and dextran sieving was unaltered. We conclude that in
MCD CsA decreases proteinuria through an increase in charge selec-
tivity. In IMGN CsA exerts its antiproteinuric effect by increasing size
selectivity and decreasing shunt flow. These data are more compatible
with an immunomodulatory than with a hemodynamic action of CsA.
Renal water channel is a protein of 30 kD revealed by radiation
inactivation of brush border membrane vesicles. A.N. van Hoek, C.H.
van Os, Department of Physiology, University of Nijmegen, The
Netherlands. In kidney proximal tubules, the presence of specific water
channels has been postulated to explain the high water permeability of
its plasma membranes. At present, it is unknown whether these
channels are specialized proteins or lipid structures. We, therefore,
performed a target size analysis of water permeability in rat renal brush
border membrane vesicles (BBMV) after radiation inactivation. BBMV
were irradiated at —130°C in sealed vials, with 3 MeV electrons
generated from a Van de Graafl' accelerator. Water permeability of
BBMV was measured by mixing vesicles with hypertonic solutions in a
stopped-flow apparatus and following osmotically-induced changes in
vesicular volume via changes in scattered light intensity. Radiation did
not destroy the lipid barrier of the vesicles, but dose-dependently
decreased the rate constant of osmotic shrinkage of the vesicles,
indicative of loss of water permeability. Using alkaline phosphatase,
maltase and Na-glucose cotransport activities as internal standards,
radiation inactivation revealed a target size for the functional water
channel of 30 3 kDa molecular weight. For the first time, this proves
unambiguously that the high water permeability of proximal tubules is
the result of membrane proteins serving specifically as water channels.
Natriuresis after potassium load is a specific effect of the potassium ion.
M. van Buren, A.J. Rabelink, HA. Koomans, Department of Nephrol-
ogy and Hypertension, University Hospital Utrecht, The Netherlands.
An oral potassium chloride (KCI) load is rapidly followed by K and Na
excretion. To investigate whether this is a specific effect of the K ion,
we studied the effects of variation of the administered cation (KCI vs.
NaCI) and variation of the administered anion (KCI vs. KHCO3) on
electrolyte excretion in humans.
Table 1. Study I: KCI vs. NaCI (100 mmol, orally), N = 7
KCI load
ABaseline 2nd test hour
pK mmol/liter
UNaV mo!/min
UKV pinol/min
Aldopmol/liter
3.8 0.1 4.5 0.2"
87.7 10.2 310.5 458b
92.9 14.2 361.1 30.5"
401 76 1079 172"
P < 0.01
P < 0.01
P < 0.01
P < 0.01
NaCI load
ABaseline 2nd test hour
pK mmol/liter
UNV ismol/min
UKV p.mol/min
Aldopmol/liier
3.6 0.2 3.6 0.17
64.2 7.6 112.9 16.5°
74.7 10.7 64.7 15.0
425± 61 278 127
P < 0.01
P < 0.01
P < 0.01
P < 0.01
° P < 0.05, b P < 0.01, compared to baseline value. Column A
indicates whether the response to KCI differs from that to NaCI
Tests were performed for 6 hours. During this period transient incre-
ments in electrolyte excretion were observed, reaching a maximum in
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the second collection hour. Therefore these data are presented in the
Table. The KCI load greatly increased Na and K excretion, which
returned to baseline in, respectively, the 4th and 6th hour. The NaCl
load had no effect on K excretion, and only slightly increased Na
excretion. The latter change, however, was not different from the
results of a time control study (data not given).
Table 2. Study II. KCI vs. KHCO3 (1 mmol/kg body wt), N = 7
KCI load
Baseline 2nd test hour A
pK mmol/liter 3.8 0.1 4.5 0.l'
UNaV pnol/min 90.9 11.7 356.6 46.7"
UKV j.unol/min 91.4 17.4 356.6 46.7"
Aldopmol/liter 290.0 53.4 481.5 431b
NS
NS
NS
NS
KHCO3 load
ABaseline 2nd test hour
pK mmol/liter 3.8 0.1 4.5 011"
UNaV pnol/min 106.4 8.2 342.3 37,5b
UKV smol/min 76.4 12.6 326.6 16.0"
Aldopmol/liter 336.3 35.6 537•5 40.1"
NS
NS
NS
NS
Significances as in upper table.
Equimolar KCI and KHCO3 loading induced similar increments in
plasma K and aldosterone, and electrolyte excretion. These changes
were transient as described in study I. In conclusion, K has a specific
natiuretic effect which is larger than that of an equimolar Na load and
independent of the accompanying anion.
X-radiation (XI) decreases glomerular macrophage (Mø) influx and
mesangial matrix expansion (MME) in rats after 1½ nephrectomy (Nx).
H. van Goor, M.L.C. van der Horst, J. Grond, Department of Pathol-
ogy, University of Groningen, The Netherlands. Glomerular mØ influx
has been associated with the development of focal and segmental
glomeruloscierosis (FGS) in human chronic renal disease as well as in
rats with puromycin aminonucleoside nephrosis. To investigate the
possible role of mØ in the development of glomerular injury after renal
ablation, male Wistar rats were subjected to 11/2 nephrectomy (Nx). MØ
depletion was induced by Xl (600 RADs during 5 mm) at 2 days, 2
weeks, and 4 weeks post-surgery. During Xl the remnant kidneys were
shielded. Controls underwent Nx without XI. The animals were studied
at 5 weeks. Peripheral blood leukocyte counts were significantly lower
in XI rats (2.0 0.9 x 106/ml, N = 7) compared to controls (29.3 3.1
x 106/ml, N = 8, P < 0.001). Remnant glomeruli of control rats
contained 2.1 0.6 mØ/glomerular profile (N = 8, immunohistochem-
istry with ED! monoclonal antibody). However, glomerular mØ influx
in remnant glomeruli of XI rats, was significantly reduced (1.0 .6
mØ/glomerular profile (N = 8, P < 0.01). Glomerular cell proliferation,
studied by labeling of S-phase cells by bromodeoxyuridine (BrdU), did
not differ significantly between mØ-depleted XI rats (0.36 0.20
BrdU + cells/glomerular profile) and controls (0.54 0.17 BrdU +
cells/glomerular profile, NS). Glomerular injury was studied in plastic-
embedded sections stained with PAS. The incidence of FGS (glomeru-
lar lesions consisting of adhesions, mesangial hypercellularity, and
MME) was low at 5 weeks after Nx in both groups (median value XI:
5%; controls: 6%, NS). However, MME scores were significantly lower
in XL rats compared to controls (median value Xl: 29; controls: 76, P =
0.01, Mann-Whitney U test). In summary, these results indicate that: I)
remnant glomeruli contain considerable numbers of mØ; 2) Xl prevents
glomerular mØ influx after Nx; and 3) prevention of glomerular mØ
influx after Nx is associated with reduced MME.
A histological study of the extracellular matrix (ECM) during the
development of glomerulosclerosis in murine chronic graft-versus-host
disease. E.G. Bergk, C. Munaut, J.J, Baelde, F. Prins, f.M. Foidart,
P.J. Hoedemaeker, J.A. Brujn, Department of Pathology, University
of Leiden, The Netherlands, and Department of Biology, University of
Liege, Belgium. In the final stage the lupus type nephropathy in murine
chronic graft-versus-host disease (GvHD) results in the development of
glomerulosclerosis. We investigated the development of glomerulo-
sclerosis by examining the distribution patterns of the ECM-compo-
nents laminin (lam), fibronectin (fn), collagen (col) I, III, LV and VI
during the course of the disease, using IF, immuno-EM and reflection
contrast microscopy. All ECM components except coIl were found in
glomeruli of normal mice. They were all intrinsic constituents of the
mesangium. Lam, fn and col IV were also situated in the glomerular
capillary walls. Six weeks after the induction of GvHD an expansion of
the mesangial matrix was observed. The amount of lam, fn, col IV and
VI increased. Ten weeks after the onset of the disease, glomeruloscle-
rosis developed. Traces of the interstitial col I could be found in
sclerotic glomeruli, probably in association with disruption of Bow-
man's Capsule. The ECM components col III, IV, VI and lam could not
be observed in the sclerotic lesions, with the exception of probably
remnants of the mesangium and capillary walls. In contrast the amount
of fn increased dramatically in the lesions, probably due to the
accumulation of exogenous fn in the damaged glomeruli. This study
shows that the sclerotic lesions in murine chronic GvHD do not contain
the ECM components lam, col III, IV and VI. These components are
probably replaced by the increased production and/or accumulation of
col I and fn,
Epitope-specificity of anti-gp330 autoantibodies determines the devel-
opment of proteinuria in active Heymann nephritis (HN). E.H.G. van
Leer, P. Ronco, P. Verroust, A.M. van der Wal, Ph.J. Hoedemaeker,
E. de Heer, Department of Pathology, University of Leiden, The
Netherlands and Hopital Tenon, Paris, France, In active Heymann
nephritis, an experimental autoimmune disease in the rat, gp330 is
regarded as the main antigenic target. Immunization with this antigen,
purified from deoxycholate-solubilized renal tubular epithelium (RTE-
DOG) is considered to be less nephritogenic than immunization with the
crude RTE. In this study immunization with either crude RTE or gp330
did, but immunization with RTE-DOC did not induce proteinuria. To
explain these differences various parameters were investigated. No
possible role for additional auto-antigens, such as the enzyme dipepti-
dyl peptidase type IV or laminin, or antibody subclass distribution was
observed. In gp330-immunized rats, a much higher serum anti-gp330
titer was observed as compared to the other groups. Although serum
anti-gp330 titers detected by ELISA in the RTE and RTE-DOC groups
were similar, significantly more antibodies were shown to bind in the
glomerulus in the former group. We confirmed a study of Kamata et al
(J Immunol 135:2400, 1985) who demonstrated a close correlation
between proteinuria and a 95 kD band in Western blotting results on
RTE. Affinity-purified gp330 degrades spontaneously at room temper-
ature, resulting among others, in a peptide with a molecular weight of 95
kD. Because of the variable outcome of this spontaneous degradation,
we performed subsequent experiments with controlled fragmentation of
gp330 by the protease V8. The time of onset of proteinuria was shown
to be related to serum antibodies against a particular 250 kD fragment of
gp330. This study shows that a particular fragment-specific subset of
anti-gp330 autoantibodies is involved in the induction of glomerular
damage in Heymann nephritis.
Anti-CD3 murine monoclonal isotype switch variants tested for toxicity
and immunologic effects in four chimpanzees. K.J. Parlevliet, M. Jonker,
R.J.M. ten Berge, R.A.W. van Lier, f.M. Wilmink, P.Th.A.
Schellekens, P.F. W. Strengers, L.A. Aarden, Renal Transplant Unit,
Academic Medical Center, Amsterdam, Primate Center TNO, RUsw,jk
and Central Laboratory of the Netherlands Red Cross Blood Transfu-
sion Service, Amsterdam, The Netherlands. The symptom complex
following the first administration of OKT3 is attributed to cytokine
production as a result of transient T cell activation. The interaction of
an anti-CD3 monoclonal antibody (moab) with Fc receptors (FcR) on
human monocytes is prerequisite for T cell activation. Whereas mono-
cytes of all humans carry the proper FcR for murine IgG2a, they all lack
the FcR for IgA. Therefore we tested an IgG2a and an IgA anti-CD3
moab (T3.G2a and T3.A) for toxicity and effects on the immune system
in four chimpanzees. Both T3.G2a and T3.A caused a rapid depletion of
CD3+ cells in peripheral blood. Whereas the administration of T3.G2a
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was followed by jerks in both animals, no side-effects were observed
after T3.A. Likewise, only the administration of T3.G2a was followed
by a rise in IL-6. We conclude that in chimpanzees T3.A is less toxic
than T3.G2a, probably as a result of a different interaction with FcR.
Binding of radioactive arginine vasopressin to V1 receptors on platelets
in patients with congenital nephrogenic diabetes insipidus. N. Knoers, B.
Janssens, L. Monnens, Departments ofPediatrics and Clinical Chem-
istry, University Hospital Nmegen, The Netherlands. The neurohy-
pophyseal hormone, arginine vasopressin (AVP), exerts its effects
through stimulation of two pharmacologically distinct classes of recep-
tors. The pressor response of this hormone and other actions, such as
glyogenolysis and platelet aggregation, are mediated via vascular cal-
cium dependent (V1) receptors, while the antidiuretic effect is mediated
via cyclic AMP-dependent (V2) receptors. Patients with X-linked neph-
rogenic diabetes insipidus (NDI) are resistant to the antidiuretic action
of vasopressin, most probably due to absence or defective functioning
of the renal V2 receptor. It has been proposed that V1 receptors are
intact in NDI patients, since they have normal pressor responses to
vasopressin. However, V1 receptors in NDI patients have never been
examined directly, We performed direct binding studies, using the
radioligand 8-arginine vasopressin, in order to characterize specific V1
receptors on circulating blood platelets in NDI patients. The results of
these studies show that the binding characteristics (maximal number of
binding sites and affinity for vasopressin of platelet V1 receptors in NDI
patients) are identical to those in control individuals. Our data are
consistent with the presence of intact vasopressin V1 receptors in NDI.
Renal handling of insulin and C-peptide in non-insulin dependant
diabetics (NIDDM). M.A.G.J. ten Dam, C,J.P.J. Werter, C. Popp-
Snkjders, R.O.B. Gans, R.W. ten Kate, Free University Hospital
Amsterdam and Elisabeth Gasthuis Haarlem, The Netherlands. Animal
studies have shown that the renal clearance of insulin (ins) and
C-peptide (C-pep) takes place via two routes: (1) glomerular filtration
followed by luminal reabsorption by the proximal tubular cells and (2)
peritubular uptake (PU). PU1,, is thought to be related to the sodium
retaining effect of insulin. We measured in 12 NIDDM patients and 16
control subjects the renal extraction (RE; %) of inulin (in), ins and
C-pep during an elective heart catheterisation. PU (%) was calculated
according to the formula: PU = RE — RE10. GSC (GSC = glomerular
sieving coefficient; 1.0 for C-pept, 0.9 for ins). In addition peripheral
extraction by the leg (PE; %) and fractional clearance (FC; %) of the
peptides were measured. Results: (mean SD)
NIDDM (N = 12) Control (N = 16) P
REI0% 21±5 20±4 NS
RE10 % 27 10 27 10 NS
PU1%
PE10 %
8±11
8 8b
9±10
23 9C
NS
<0.01
% 0.78 0.96 0.37 0.16 NS
REcpep %
PUcpep %PEc %
FCcpep %
25 64 6
—1 15"
29 16
30 8
10 7
3 IOC
16 9
NS
<0.05
NS
<0.05
a Mann-Whitney test; b (N = 7); c (N = 11)
RE,, and REcpep exceeded the amount that was extracted by filtration,
confirming animal studies that both peptides are cleared by peritubular
uptake. In contrast to PE10,, PU10, is not decreased in NIDDM. The
lower and the higher FCcpep demonstrate that uptake of
C-peptide from both sides of the tubular cell is impaired in NIDDM.
These results suggest separate peritubular uptake mechanisms for Cpep
and ins.
Absence of long-term effects of dietary manipulation before unilateral
nephrectomy on renal function in rats. P. Baudoin, A.P. Provoost, M.H.
de Keyzer, E.D. Wolff, Departments of Pediatric Surgery and Pediat-
rics, Erasmus University Rotterdam, The Netherlands. Previously we
have reported that dietary protein intake markedly affects the deterio-
ration of kidney function after unilateral nephrectomy (uNx) at a very
young age. Protein intake before uNx might also affect the final
outcome. Therefore, we determined the long-term effects on renal
function of two levels of dietary protein intake before uNx. At the age
of three weeks, male weanling Wistar rats were placed on a diet
containing 36% or 12% protein. UNx took place at the adult age of 15
weeks. Four groups were created. Two groups remained on the
pre-uNx diet. A switch of the diet was arranged for the other 2 groups.
Urinary protein excretion (UV, mg/24 hr) and glomerular filtration rate
(GFR, mI/mm), measured as a plasma clearance of 31Cr-EDTA, were
determined just before and every 12 weeks after uNx. At the time of
uNx wet left kidney weight (WLKW) of rats on a 36% protein diet was
significantly higher than WLKW on a 12% protein diet (290 12 mg/100
g BW vs. 342 23 mg/l00 g BW, respectively. P < 0.05). Mean values
SD are presented in the Table.
Age
weeks
36% protein
GFR UV
Pre-uNx
15 2.7 0.2 28.7 10.9
Post-uNx 36% —* 36% 36% —* 12%
27 1.8 0.2 41 17 1.6 0.1 18 4
51 1.7 0.2 121 52 1.6 0.2 23 12
75 1.4±0.4 173 1.6±0.1 44±21
99 0.6 0.4 227 83 1.2 0.3 55 22
Ag
weeks
12% protein
GFR UV
Pre-uNx
15 1.8 0.2 12.7 3.1
Post-uNx 12% —* 12% 12% — 36%
27 1.4 0.2 13 3 1.8 0.2 28 9
51 1.5 0.2 13 3 1.8 0.2 95 42
75 1.6 0.2 33 13 1.5 0.2 153 74
99 1.5 0.2 46 20 0.9 0.4 265 149
During follow-up an increase of UV and a fall in GFR developed only
on a 36% protein diet post-uNx. No significant differences in UV or
GFR were found between groups with the same dietary protein intake
post-uNx. At all times the U,,V on a 12% protein diet was less than that
of rats on a 36% protein diet. initially, the GFR of uNx rats on a 36%
protein diet was higher than that of rats on the 12% protein diet.
However, at 84 weeks post-uNx the GFR of rats on a 12% protein diet
was higher than that of rats on a 36% protein diet. We conclude that in
rats the long-term outcome of UV and GFR after uNx at IS weeks of
age is not significantly affected by manipulating the dietary protein
intake before surgery.
Low protein diet and high linoleic acid diet in insulin-dependent
diabetic patients with microalbuminuria: A 2-year prospective random-
ized trial. R.P.F. Dullaart, B.J. Beusekamp, S. Metier, K. Hoogenberg,
W.J. Sluiter, Department of Internal Medicine, University Hospital,
Groningen, The Netherlands. The effect of low protein diet (LPD) and
high linoleic acid diet (HLAD) on renal hemodynamics and atbuminuria
(UalbV) was investigated over 2 years in 56 insulin-dependent diabetic
(IDDM) patients with microalbuminuria (overnight UaIbV 10—200 jsg/
mm). They were randomized to continue their usual diet (UD), to LPD
(0.6 g protein/kg) or to HLAD [polyunsaturated/saturated fatty acids
(P/S) ratio = 1.01. Fifty-three patients completed the trial. GFR and
ERPF were measured using 125l-iothalamate and '31I-hippuran, respec-
tively, during normoglycemia. In LPD (N = 17) protein intake de-
creased from 1.04 0.30 glkg (mean SD) to 0.79 0.16 g/kg (2 yr) (P
<0.05 from UD and HLAD) In HLAD (N = 16) P/S ratio rose from
0.60 0.28 to 0.96 0.16 (2 yr) (P < 0.05 from UD and LPD). Mean
arterial pressure tended to rise with 3—4 mm Hg (2 yr) in the 3 groups.
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GFR ERPF FF
%
UaIbV
pg/min
(% change)mi/mini1.73 m2
UD
(N = 20)
0 year 120 26 507 144 24.1 2.8 26(13 to 47)
1 year 118 23 503 137 24.1 3.0 —5 (—27 to 41)
2 year 110 21 480 131 23.3 2.5 —I (—32 to 77)
LPD
(N= 17)
0 year 122 38 506 160 24.3 3.2 24(11 to 67)
1 year 114 23 453 108 25.5 2.9 11 (—31 to 46)
2 year 106 26 453 113 23.8 2.8 42 (—40 to 149)
HLAD
(N = 16)
0 year 106 27 455 125 23.6 3.7 17 (12 to 33)
1 year 107 28 441 117 24.6 2.9 45 (3 to 106)a.b
2 year 103 30 430 129 24.2 30b 27 (9 to 159)
FF: Filtration fraction. Data in mean SD, median (interquartile
range). a different from baseline, P < 0.05; b change different from UD,P < 0.05 by analysis of variance.
Moderate protein restriction does not modify renal hemodynamic
changes nor reduces albuminuria in LDDM patients with microalbumi-
nuria. High linoleic acid diet is associated with an exaggerated rise in
albuminuria. This 'prudent' diet might therefore be deleterious to the
diabetic kidney.
Is glomerular hypertension the cause of microalbuminuria in diabetes
mellitus? P.F.M.J. Spooren, R.O.B. Gans, F.A. v.d. Weel, 1. Vermes,
J.H.B. de Bruyn, A.J.M. Donker, Department of Internal Medicine
Medisch Spectrum Twenle, Enschede, and Free University, Amster-
dam, The Netherlands. Until now research in experimental diabetic
animals reveals a relationship between intraglomerular pressure and
albuminuria. Although direct measurement of glomerular pressure in
man is not possible, glomerular filtration rate (GFR) and effective renal
plasma flow (ERPF) give indirect information. We have investigated
twelve patients with diabetes mellitus type I and 11, and microalbumin-
uria. In these patients we measured GFR and ERPF with the constant
infusion method (51Cr EDTA and '251-hippuran), and the albuminuria
(RIA)/creatinine ratio (Alb/Cr) at baseline, at one hour intervals during
infusion of angiotensin II (Hypertensin') in incremental doses of 1, 3
and 6 ng/kg body weight, and after captopril 25 mg orally (Capoten').
GFR (mean 109 mI/mm) did not change significantly during angiotensin
II infusion, nor after captopril. In contrast ERPF decreased from 522 to
468, 410 and 371 mI/mm (P < 0.005) during angiotensin II administra-
tion. FF increased from 20.9 to 23.9, 26.6 and 28.9 (P < 0.005). After
captopril ERPF and FF did not change (from 520 to 550 mI/mm and
from 20.9 to 20.4, respectively). Although decreased ERPF and in-
creased FF during the angiotensin II infusion correspond with an
increased glomerular pressure, AlbiCr did not change. In contrast after
captopril Alb/Cr decreased from 9.1106.8 mg/mmol (P < 0.005) despite
the absence of significant changes in ERPF and FF. In conclusion, our
results show no relationship between changes in microalbuminuria and
changes in ERPF or FF in diabetes mellitus. Thus, it is possible that
other factors than intraglomerular pressure are important for the
development of microalbuminuria in diabetic patients.
Cyclosporin nephrotoxicity in psoriasis patients. H.J.G. Bib, T.J.
Stoof, R.O.B. Gans, A.J.M. Donker, University Hospital, Nijmegen,
and Free University Hospital, Amsterdam, The Netherlands. Despite
its nephrotoxicity, cyclosporin A (CsA) is used in non-transplant
patients with immunologically mediated diseases. It is presumed that
the administration of low doses for a limited time would not cause any
sustained renal damage in such patients as long as they have an initially
normal renal function and no history of renal disease, and do not use
NSAID. To further investigate this, we studied eight patients with
severe plaque form psoriasis who were treated with 3 to 5 mg/kg CsA
daily for up to one year. Renal function measurements were performed
before CsA treatment (BL), at the end of CsA treatment (C5A), and four
months after withdrawal of treatment (Post), using '251-iothalamate
clearance for GFR and '311-hippuran clearance for ERPF administered
by continuous infusion.
BL CsA Post
GFR mlimin/1.73 97(64—117) 80 (56_89)b 89 (63_lll)a
m2
ERPF mI/mini 401 (232—607) 360 (249_497)a 363 (239—542)'
1.73 m2
FF GFR/ERPF .24 (.19—27) .22 (.16—.25) .24 (.l9—.28)
Scr pinoliliter 92 (77—98) 100 (96-106)b 99 (86—108)
Median and ranges, paired two-tailed Wilcoxon; a P < 0.05, b p <
0.02, BL vs. others.
CsA administration led to a decrease in GFR of 19.9% (—31.9 to
—2.2%), with a sustained decrease of 11.5% (—21.4 to +5.5%) four
months after withdrawal of CsA. For ERPF the losses were 9.8%
(—27.3 to +7.3%) and 11.8% (—32.910 +3.0%), respectively. Discus-
sion remains whether the renal function in the patients tested can be
considered normal at the start of treatment. Nevertheless, we conclude
that CsA not only leads to transient renal function loss while adminis-
tered, but may lead also to sustained renal function loss after with-
drawal even in subjects without a known renal disease, at least when
investigated in this small group of selected psoriasis patients.
Influence of intravenous furosemide on fluid balance measured by a
non-invasive conductivity technique. C.G. Olthof, P.M.J.M. De Vries,
P.M. Kouw, J.J. De Lange, A.J.M. Donker, Departments of Anaes-
thesia and Internal Medicine, Free University Hospital, Amsterdam,
The Netherlands. Furosemide inhibits the Na-K-2Cl cotransport in
the ascending limb Henle's loop. Its direct effect is natriuresis and
blood volume decrease. In order to restore blood volume, a fluid shift
from interstitium to intravascular compartment has to be established.
This fluid shift can be studied by using a non-invasive conductivity
technique. Discrimination between intra- (1) and extracellular fluid
volume (EFV) is also possible with this method. The effect of intrave-
nous furosemide on EFV, IFV, blood volume and blood pressure was
studied in eight male volunteers. They were in the supine position.
After stabilization of EFV, 40 mg furosemide was given intravenously.
When EFV had been stabilized again, the experiment was terminated.
EFV and IFV were measured continuously by means of a non-invasive
conductivity technique using four circumferential electrodes around the
lower limb. Blood volume was calculated by the reciprocal of the
erythrocyte counts, and blood pressure was continuously registrated by
finger-cuff blood pressure measurement (FinapresR). A mean diuresis of
1.8 0.2 liter was measured, with an osmolality of 303 19 mOsm/kg.
EFV decreased 12.0 2.0% (P < 0.02) while IFV increased 5.0 3.0%(P < 0.03). Blood volume decrease amounted to 7.0 5.0% (P < 0.02)
and mean arterial blood pressure increased 14 6% (P < 0.02). The
decrease in EFV correlated with diuresis (r = 0.88; P = 0.005). The
same held true for the increase in IFV and diuresis (r = 0.85; P =
0.008). Thus, furosemide-induced diuresis was not completely compen-
sated by a fluid shift from the interstitium. Nevertheless, a significant
increase in blood pressure was found, probably caused by an increased
angiotensin 11-generation. The increase of IFV might be caused by
inhibition of furosemide-sensitive cellular Na efflux. It is concluded
that our non-invasive conductivity technique is a reliable tool to
measure changes in fluid balance.
Active Ca2 absorption in cultured rabbit connecting tubule cells.
R.J.M. Bindeis, A. Hartog, C,H. van Os, Department of Physiology,
University of Nijmegen, The Netherlands. In the mammalian kidney,
active Ca2 reabsorption occurs primarily in the distal convoluted
tubule and the connecting tubule. In these tubular segments, vitamin
D-dependent Ca2-binding protein (calbindin-D28k) has been demon-
strated, suggesting a role for this protein in active transcellular Ca2
transport. By means of an immunodissection method, using Mab R2G9
against a cell surface antigen of rabbit connecting tubules and collecting
ducts, we were able to isolate 79 5% of the calbindin-D28-containing
cells from the rabbit kidney cortex. Subsequently, the isolated cells
were cultured on permeable filter supports in DME/F12 medium sup-
plemented with 5% FCS and additional growth factors. The confluent
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monolayer expressed a potential difference (p.d.) of —28 5 mV
(lumen negative) and transepithelial resistance (R) of 271 22 ft cm2.
Addition of l0 M amiloride to the apical side or removal of external
Na reversed the p.d. to 6 4 mV and the R increased concomitantly
to 660 122 ft . cm2, suggesting that Na absorption takes place
through an amiloride-inhibitable apical Na-channel. The cells devel-
oped functional PTH and AVP receptors, determined by cAMP gener-
ation, but calcitonin receptors were absent. After 6 days in culture, the
cells absorbed 83 6 nmol/hr cm2 Ca2. This active Ca2 absorption
was strongly dependent on serosal Na, since removal of external Na
inhibited Ca2 absorption by 63 8%, suggesting that Ca2 absorption
is mediated, in part, by a Na17Ca2 exhanger. Exposure to 0.1 M
1 ,25(OH)2D3 for 48 hr increased transcellular Ca2 absorption by 53
13%. Incubation with 0.1 M bPTH(l—34) increased Ca2 absorption by
24 8%. The effects of I ,25(OH)2D3 and PTH were neither additive nor
potentiating. In addition, the cultured cells contained calbindin-D28k.
After exposure to 0.1 LM 1 ,25(OH)2D3 for 48 hr, the calbindin-D28k
content was increased by approximately 30%, which correlates with the
increased Ca2' absorption.
High lecithin: cholesterol acyl transferase (LCAT) activity in analbu-
minemic (NA) rats. J.A. Jo/es, E.H.J.M. Jansen, H.A. Koomans, A.
van To!, Department of Nephrology, University of Utrecht, Laboratory
of Toxicology, National Institute of Public Health and Environmental
Protection (RIVM), Bitt hoven and Department of Biochemistry 1,
Erasmus University Rotterdam, The Netherlands. In human nephrosis,
high-density lipoprotein (HDL) levels are often low, and maturation of
HDL may be retarded by decreased cholesterol esterification due to a
low LCAT activity. Low LCAT activity in nephrosis has been pre-
sumed to be due to hypoalbuminemia, as albumin is an acceptor of
lysolecithin. To test this hypothesis we measured LCAT activity in
female NA and control SD rats. Plasma cholesterol was markedly
increased in NA vs. SD rats (9.9 0.3 and 2,8 0.1 mM; P <0.01), but
the cholesterol ester fraction was about 65% of total cholesterol in both
strains. Cholesterol was increased in the LDL and HDL3 density
ranges in NA rats. Plasma apolipoprotein (apo) Al (determined by
electroimmunodiffusion) was very high in NA rats (1.45 0.05 vs. 0.31
0.02 glliter in the SD rats; P < 0.01). Electrophoretic separation of
apolipoproteins in the various lipoproteins revealed that the particles in
the LDL density range carry large amounts of apo A-I, apo E and apo
C, but little apo B. Thus most cholesterol in the NA rat is transported
in HDL. Plasma LCAT activity measured with both exogenous and
endogenous substrate was twice as high in the NA vs. the SD rats (P <
0.01). We conclude that albumin is not essential for the LCAT reaction.
The LCAT reaction may be increased in NA rats because HDL3 (the
substrate) and apo Al (the co-factor) are both present in large quanti-
ties. Presumably, lysolecithin generated during cholesterol esterifica-
tion in NA rats is binding to lipoprotein or non-albumin plasma protein.
Low LCAT activity in human nephrosis may be related to low HDL3
and apo Al levels in this syndrome.
Rat liver endothelial cells play an important role in the handling of
IgA-IC. W. Bogers, R.K, Stad, D. Janssen, N. van Rooijen, L. van Es,
M. Daha, Department of Nephrology, University Hospital Leiden and
Department of Histology, Free University, Amsterdam, The Nether-
lands. High molecular weight IgA complexes (IgA-IC) have been
implicated in diseases such as primary IgA nephropathy. Little is
known about the handling in vivo of IgA-IC. Kupifer cells (KC) are
considered to be responsible for the elimination of particles and immune
complexes including IgA-IC. To investigate whether a defect or ab-
sence of KC leads to an increased level of IgA-IC, we have investigated
the fate of aggregated rat IgA (AlgA, as a model for IgA-IC) in
macrophage depleted rats. Rats were injected i.v. with liposomes
containing dichloromethylene diphosphonate (CL2MDP). CL2MDP
resulted in complete elimination of spleen and liver macrophages (KC),
24—48 hr after its administration. Subsequently the clearance and organ
localization of monomeric (m) IgA and AlgA (molecular wt > 106 D)
were assessed. No differences in clearance kinetics of AlgA were
observed between normal and KC depleted rats (first T½: 2.3 9.4 vs.
2.7 0.3 mm; second T'/2: 39.3 9.4 vs. 43.1 14.0 mm, respectively).
Degradation products of AlgA appeared in the circulation both in
normal and KC depleted rats. The liver was the main organ responsible
for the clearance of ALgA both in normal (83 14% of the injected
AlgA) and in KC depleted rats (81 13%). Light- and electronmicros-
copy revealed that in normal rats AlgA is taken up mainly by KC, while
in KC depleted rats AlgA is eliminated by liver EC. Full inhibition of
AlgA uptake by EC was induced by pretreatment of KC depleted rats
with asialofetuin, suggesting involvement of galactose receptors. No
differences in clearance and tissue distribution of migA was observed
between normal and KC depleted rats. The present study results
suggest an important role of liver EC in the handling of IgA-IC.
Hypertension and not chronic renal failure is reducing peripheral
venous compliance (PVC) in hemodialysis (HD) patients. J.P. Kooman,
J.A.G. WUnen, T.C. Noordz:j, L. van Bortel, J.P. van Hooff, K.M.L.
Leunissen, University Hospital Maastricht, The Netherlands. A re-
duced venous compliance could contribute to the occurrence of hypo-
tension during HD by impairing plasma volume preservation and also
by inducing a steep pressure fall, even with minor plasma volume loss.
Indirect evidence for a decreased venous compliance in HD patients
was found on basis of a leftward shift of the correlation curve between
the inferior caval vein diameter (ICVD) and mean right atnal pressure
in comparison with healthy controls. Therefore, PVC was investigated
in 9 normotensive (np) and 8 hypertensive (hp) HD patients and
compared with 14 age-matched normotensive (nc) and 8 hypertensive
(hc) controls. None was using vasoactive medication. PVC was as-
sessed by strain-gauge plethysmography with direct i.v. pressure mea-
surements (intra-patient and inter-observer variability <5%). Measure-
ments were done the day after HD at an optimal fluid status, assessed
by echographic estimation of the ICVD.
np nc hp hc
MBP 94.0 12.8 96.3 81b 116.0 8.3 111.8 5.8
PVC 0.067 0.024 0.061 0.Ol2a 0.043 0.011 0.053 0.014
Age 51.3 17.2 47.1 9.9 54.1 16.2 47.0 14.8
ap <0.005; b P < 0.001; MBP, mean blood pressure (mm Hg); PVC
(ml/l00 mI/mm Hg); age (years).
PVC is only reduced in hp, and to a lesser extent in hc. Thus
hypertension and not chronic renal insufficiency is leading to a reduced
PVC in HD patients. Whether a reduced PVC is related to a decreased
total venous compliance in HD patients is now under investigation.
Fish oil ameliorates established cyclosporin A nephrotoxicity after heart
transplantation. R.M.L. Brouwer, G.J. Wenting, B. Pos, K. Meeter,
M.A.D.H. Schalekamp, W. Weimar, Departments of Internal Medicine
land Cardiology, University Hospital Rotterdam-Dykzigt, Rotterdam,
The Netherlands. In 77 long-term survivors after heart transplantation
(HTX) (mean followup 28 months) treated with cyclosporin A (CsA),
serum creatinine concentration (Scr) increased from 93 3.7 mol/liter
to 140 4.8 mol/liter. Hypertension developed in 85% of patients. To
investigate the effect of dietary supplementation with w-3 fatty acids on
established CsA nephrotoxicity, 24 patients (S. > 150 moI/liter, > 6
months after HTX) were randomly allocated to receive fish oil (FO) or
corn oil (CO) as a placebo in dosages of 3 giday for 6 weeks followed by
6 g/day for another 6 weeks in a double blind trial. Renal function was
measured by radioisotope clearances using constant infusion tech-
niques. Blood pressure was measured by an automatic device. CsA
trough levels and resorption curves were measured by specific RIA.
Baseline characteristics of FO and CO allocated patients were not
different. After 12 weeks, in patients allocated to FO, GFR was
increased from 47 4.5 to 54 5.0 mI/mm (P < 0.05), whereas GFR
was unchanged in the CO group [difference mean change FO vs. CO
group: 7 mI/mm, 95% confidence interval (CI) 0.2 to 13.4 mI/mm, P <
0.05). ERPF increased in the FO group, the difference in mean change
between groups was 30 mI/mm (95% CI 1 to 60 mI/mm, P < 0.05).
Serum triglyceride concentration decreased in the FO group (1.9 to 1.5
mmollliter, P < 0.05) and remained constant in the CO group. The
improvement in GFR and ERPF in the FO group was accompanied by
a fall in blood pressure (145/87 to 136/87 mm Hg, P = 0.08). Neither
CsA trough levels or resorption curves were influenced by FO or CO.
We conclude that daily supplementation with 6 grams of FO improves
CsA-related side effects in HTX recipients with established impaired
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renal function. These findings support the use of prophylactic adminis-
tration of FO in CsA-treated HTX recipients for prevention or mitiga-
tion of CsA induced nephrotoxicity.
Acute effects of nifedipine on renal function in cyclosporine-treated
renal transplant patients. L.B. Hilbrands, A.J. Hoitsma, F.Th.M.
Huysmans, R.A.P. Koene, Division of Nephrology, University Hospi-
tal Nijmegen, The Netherlands. Impairment of renal function by
preglomerular vasoconstriction is regarded as an acute, reversible
side-effect of cyclosporine (CsA). We studied the acute effects on renal
function and hemodynamics of the calcium antagonist nifedipine (NIF)
in 16 renal transplant patients (11 M, 5 F; median age 43 years) who
were treated with CsA for at least 1 month. The mean CsA dosage was
4,0 0.4 mg/kg/day. We determined base-line GFR and ERPF by
measuring the mean clearance of inulin and PAH during three consec-
utive 30-minute intervals. Blood pressure was recorded every 3 minutes
with an automatic device (Dinamap). Renal vascular resistance (RVR)
was calculated as MAP x (1 — l-It)/ERPF. From 30 to 120 minutes after
the oral administration of 10 mg NIF, the same measurements were
repeated. After administration of NIP a fall was observed in mean
systolic BP, diastolic BP, and MAP (SBP: 166 16 vs. 143 9mm Hg,
DBP: 92 9 vs. 80 9mm Hg, MAP: 118 9 vs. 105 8mm Hg; P
<0.001). There was an improvement in GFR from 59 22 to 66 23
mI/mm/I .73 m2 (: 12%, P < 0.001), and an increase in ERPF from 249
97 to 325 112 ml/min/l.73 m2 (t: 35%, P < 0.001). The filtration
fraction (FF) was decreased from 0.25 0.06 to 0.21 0.06 (P <
0.001). The combination of a decreased MAP with an increased ERPF
was reflected in a sharp fall in RVR (0.36 0.18 vs. 0.23 0.09mm Hg
x mm/mI; : —33%, P < 0.001). Thus, despite a marked reduction in
blood pressure, GFR was substantially improved shortly after the
administration of 10 mg NIF. The significant fall in RVR indicates that
NIF was able to reverse the vasoconstrictive effect of CsA. The
simultaneous fall in FF, which was very large compared to our previous
observations in patients with hypertension not on CsA, suggests that
the reduction in RVR occurred in part at the postglomerular level.
